ABSTRACT . Higher order stochastic averaging method is widely used for investigating single-degree-of-freedom nonlinear systems subjected to white and coloured random noises. In this paper the method is further developed for two-degree-of-freedom systems. An application to a system with cubic damping is considered and the second approximation solution to the Fokker-Planck (FP) equation is obtained.
Introduction
The stochastic averaging method was extended by Stratonovich (1963) and has a mathematically rigorous proof by Khasminskii (1963) . At present, t he stochastic averaging method (SAM) is widely used in different problems of stochastic mechanics , such as vibration, stability and reliability problems (see e.g. Ariaratnam and Tam , 1979 ; Bolot in, 1984; Roberts and Spanos, 1986; Zhu, 1988) . It should be noted that principally only first order SAM has been applied in practice and usually to systems subject to white noise or wideband random processes. However , the effect of some nonlir.ear terms is lost during the first order averaging procedure. In order to overcome this insufficiency, different averaging procedures fo r obtaining approximate solutions have been developed ~see e.g. Mitropolskii et al, 1992; Red-Horse and Spanos, 1992; Zhu and Lin, Hl94 ; Zhu et al, 1997). Recently. a higher order averaging procedure using FP equation is developed in (Anh, 1993) and t hen applied to the systems having one degree of freedom under white noise and coloured noise excitations (Anh and Tinh, 1995; Tinh, 1999) . In t he present paper this procedure is further developed to lightly nonlinear systems subject to white noise excitations . An application to the system with cubic damping is considered.
Higher approximate solutions to FP equation
Consider the equations of motion of a mechanical system with two degrees of freedom
where Cij (i, j = 1, 2) , cr1 , cr2 are constants cr1 > 0, cr2 > 0, E is a small positive parameter, fiJ, ( i , j = 1, 2) are functions of x = (x i , x2) and i; = ( ±1, ±2) . The random excitat ion ~ ( t) is a Gaussian white noise process with unit intensity.
Suppose that the characteristic equation of the system (2.1)
C22 - 
Application
In order to illustrate the procedure proposed we consider the system with cubic damping whose equation of motion takes the form In this case we have The parameters in the expression of Wo(a) must satisfy the inequalities (3.9)
Substituting (3.8) into (2.13), using (2.6), (2.8) and (3.5), after some calculations we obtain where 2w1w2[ 2 2
Substituting (3 .8) and (3.11) into (2.14) we have the equation for the arbitrary function
From (3. 12), using (3 .6) and (3.7) we have W1o(a) = a 1ai + a2a § + a12aia § + anai + a22at (3.13) where
(3.14) E Xi = -
In the case /3 = 0 (linear system) we have For many years the stochastic averaging method has been a very useful tool for investigating non-linear vibration systems subject to white noise and coloured noise excitations. In this paper, the higher order stochastic averaging method is applied to non-linear systems with two degrees of freedom subject to white noise excitations. The application to the system with cubic damping is considered and shows the effect of the non-linear term to the mean square response of the system.
Conclusion

